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OIIEHOYHBIE CPEJICTBA JJI IPOBEJEHUS MPOMEXYTOYHOM
ATTECTAIIMA OBYYAIOIIUXCS MO JUCHUIIVIMHE (MOAYJITO)

1. OOwmue cBeaeHus

1. | Kadenpa ®Ou3nkn, OMOJOTHH U WHKEHEPHBIX TEXHOJOTUN

2. | CnenuanbHOCTh 21.05.04 T'opnoe neno

3. | Cnenuanuzanus Ne 2 TlopzemHast pa3paboTKa pYJHBIX MECTOPOKICHUN
4. | AucuunnuHa (MOayJb) dusuka

5. | ®opma oOyueHus Ounas

6. | T'om HaGopa 2017

2. IlepeyeHb KOMIEeTEHI M

TOTOBHOCTh C €CTECTBEHHOHAyUYHBIX MO3UIUI OLIEHWBATHh CTPOEHUE, XUMHUYECKHH H
MUHEpAIbHBI COCTaB 3eMHOW KOpPBI, MOP(OJIOrHYecKre O0COOEHHOCTH M T'e€HETHYECKUe
TUIIBI MECTOPOXKJIEHUN TBEPABIX IOJIE3HBIX HCKOMAEMBbIX MpPU PELIECHUM 3anad IIo
paloHaJIbHOMY M KOMIIJIEKCHOMY OCBOEHHIO reopecypcHoro noteruuana Henp (OI1K-4)




1. Kpurtepun u nokasarejii OLeHUBAHHUS KOMIIETEHIIHIl HA Pa3IMYHBIX ITanax ux opmMupoBaHus

Irtan popmupoBaHus

Kpurtepuu u nokaszareu olieHMBAHUSI KOMIEeTEeHUH

®opMBbI KOHTPOJIS

KOMITETEHIHM @opmupyemas 3HaTh: YMmers: Baapers: ¢()OPMHPOBAHHOCTH
(pasaennl, Tembl KOMIIETEH ISt .
KOMIETeHI Ui
JMCIUTITMHBI)
Mexanuxa. OIIK-4 OCHOBHBIE TIOHATHS U UCTIONIB30BATh OCHOBHBIE TIOHATHS U HaBBIKAMH UCTIOJB30BaHHS TecT,
Monexynapnas 3aKOHBI 3aKOHBI Kypca; MCTIONb30BaTh 3HaHUM (PUBHYECKUX OCHOB, KOHTpOJIbHAs paboTa,
MEXaHUKH, IPHPOIY TEOPETUYECKHE 3HAHUS TIPH HaBBIKaAMM (PU3HYECKUX JIOKITaI,
Ppusuxa u Konebanuii U BOJH OOBACHEHWH PE3YIHLTATOB UCCIIEIOBAHMI U HABBIKAMH IPyIIOBAs UCKYCCUS
MepMoOUHAMUKA OCHOBHBIE MOHATHUS U OKCIIEPUMEHTOB, IPUMEHATh 3HAHUS B | PELICHHS PAKTUYECKUX 3anuTa 1abopaTopHbIX paboT
3aKOHBI 001acTH (PU3UKY JUIS OCBOEHUS 3a1a4
MOJIEKYJIIPHON (DU3MKH, OOIIENPO(ECCUOHANBHBIX JUCIUTLIMH U
penIenns MPO(ECCHOHANBHBIX 3a/1a4
Onekmpuuecmeo u OIIK-4 OCHOBHBIE TIOHATHS U UCTIONE30BaTh OCHOBHBIE TIOHATHS U HaBBIKAMH UCTIOB30BaHHS TecT,
MazHemuIM 3aKOHBI, 3aKOHBI Kypca; MCTIONb30BaTh 3HaHUN (PUBNYECKUX OCHOB, KOHTpOJIbHAs paboTa,
npupoay KoneGanuii u TEOPETUYECKHE 3HAHUS TIPH HaBBIKAMH (PU3MUECKUX JIOKJIaI,
BOJIH, OCHOBBI OOBSACHEHWH PE3YIILTATOB UCCIIEIOBAHMI U HABBIKAMH IPyINIOBAst UCKYCCUS
3JIEKTPUYECTBA U SKCIIEPUMEHTOB, TIPUMEHSATH 3HAHKUA B | PENIEHHS NPAKTHIECKUX 3amura JabopaTopHbIX PaboT
MarHeTu3Ma 001acTH (PU3UKY JUIS OCBOEHUS 3a1a4
001IeTTpoheCCHOHATBHBIX AUCIUTUTNH U
penrenns MpoQECCHOHATLHBIX 3a/1a4
Onmuxa u OIIK-4 OCHOBHBIE TIOHATHS U UCTIONB30BATh OCHOBHBIE TIOHATHS U HaBBIKAMH UCTIOJB30BaHHS TecT,
amomnas usuxa 3AKOHbI ONTHKH 3aKOHBI Kypca; MCTIONb30BaTh 3HAHUN (PUBHYECKHUX OCHOB, KOHTpOJIbHAS paboTa,
npupoay KonebGanuii u TEOPETUYECKHE 3HAHUS TIPH HaBBIKAMH (PU3HYECKUX JIOKJIa I,

BOJIH, OCHOBBI aTOMHOH 1
SIIEPHON (DUBUKH

00BSCHEHUH PE3YJILTATOR
9KCIIEPUMEHTOB, IIPUMEHSThH 3HAHUS B
o0macté PU3HKY T OCBOCHHUS
001IerpoheCCHOHATBHBIX AUCIUTUTNH U
petieHust poeCCHOHANBHBIX 33124

I/ICCJ'Ie,HOBaHI/Iﬁ 1 HaBbIKaMH
PCHICHUA MPAKTUYCCKUX
3azad

TPYIIIOBast JUCKYCCHS
3amyTa Ja00paTOpHBIX paboT




2. KpnTeplm M IIKAJbl OHCHUBAHUA

4.1 Tect
ITpoLieHT IpaBUIBHBIX OTBETOB Jo 60 61-80 81-100
KonnyectBo 0amioB 3a penieHHbIH TeCT 10 15 20

2.2 KonTpoJnHasi padora

20 0OamioB BBICTABISETCS, €CIM CTYIGHT peIInWiI BCe pPEKOMEHIOBAaHHBIE 3aJaud,
MIPAaBUIILHO HM3JIOKUJI BCE BAPHAHTHI UX PEIICHUs, apryMEHTHPOBAB UX, C 0053aTENbHON CCHUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIU 10 COJEPIKaHUI0 3TO HEOOXOAMMO).

15 GaynoB BBICTABIIAETCS, €CIIM CTYJIEHT PEeUInil He MeHee 85% peKOMEeH/I0BaHHbIX 3a/1ad,
NIPAaBUIILHO M3JIOKWJ BCE BAPHAHTHI PELICHUS, apIYMEHTUPOBAB MX, C 0053aTeIbHON CCBUIKOM Ha
COOTBETCTBYIOIIINE HOPMATHUBHI (€CITH M0 COACPKAHUIO 3TO HEOOXOUMO).

10 GayI0B BBICTABIIAETCS, €CIIM CTYJIEHT PEUIril He MeHee 65% peKOMEeHI0BaHHbIX 3a/1a4,
MPAaBUIILHO M3JIOKUJ BCE BAPHAHTHI UX PEIICHUs, apryMEHTHPOBAB UX, C 0053aTEIbHOM CCHUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIU 110 COJEPIKAHUIO 3TO HEOOXOAMMO).

5 GamioB - eciaM CTYIAGHT BBIMONHWI MeHee 50% 3amaHus, W/WIM HEBEpHO yKaszal
BapUaHTHI PELLICHUS.

2.3 KpwuTepnu OueHKH BBICTYIJICHHE CTYJEHTOB C J0KJIa10M

basibl XapaKTepUCTHKHU 0TBETA CTYIeHTa
20 - CTYJICHT T7TyOOKO M BCECTOPOHHE YCBOWJI MPOOIIEMY;
- YBEPEHHO, JIOTUYHO, TIOCIIEIOBATEIHHO U TPAMOTHO €T0 HU3JIaraeT;
- OMUPAsACh HA 3HAHUS OCHOBHOM M JIOTIOJIHUTENBHOU JMTEPATyphl, TECHO
NPUBSI3bIBAET  YCBOCHHBIE HAy4yHBIE TIOJIOKEHHUS C  MPAKTHYECKOH
JeATeIbHOCTBIO;
- yMeJ10 000CHOBBIBAET U APTYMEHTHUPYET BBIIBUTAEMbIC UM HUJICH;
- JIeJIaeT BBIBOJbLI M 0000IICHNS,
- cBOOO/IHO BJIJICET MOHITUIMU
15 - CTYAEHT TBEpIO YCBOWJ TeMy, TPaMOTHO M MO CYILIECTBY M3JIaraer ee,
ONHUpAasACh Ha 3HAHUS OCHOBHOI JIUTEPATYpHI;
- HE JIOIYCKaeT CYIIECTBEHHBIX HETOUHOCTEH;
- YBSI3BIBA€T YCBOCHHBIE 3HAHUS C MMPAKTUYECKON IEATEIbHOCTHIO;
- apryMEHTHPYET HaY4HbIE MTOJIOKEHHUS;
- JIeNIaeT BBIBOJbLI M 0000IICHNS;
- BJIQJIC€T CUCTEMON OCHOBHBIX IIOHATUHI
10 - TeMa pacKpbITa HEJOCTaTOYHO YETKO U IMOJHO, TO €CTh CTYIEHT OCBOWII
npo0OiieMy, MO CYIIECTBY H3Jaraer ee, ONUPAasCh Ha 3HAHHUS TOJBKO
OCHOBHOM JIUTEPATYPHI;
- JIOITyCKaeT HEeCYLIECTBEHHbIEC OIIMOKH U HETOUHOCTH;
- UCTIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM NMPUMEHEHUH 3HAHUM;
- c1a0o apryMeHTHPYeT HayuHbIe TIOJIOKECHHUS;
- 3aTpyAHsAETCS B OPMYIMPOBAHUH BBHIBOJIOB U 0000IIEHNI];
- YACTUYHO BJIAJICET CUCTEMOU ITOHATUN
5 - CTYJICHT HE YCBOMJI 3HAUUTEIBHON 4acTH MPOOIEMBI;
- IOTTyCKAET CYIECTBEHHBIE OMIMOKU M HETOYHOCTH MIPU PACCMOTPEHUH €€;
- HCTIBITBIBAET TPYAHOCTH B MIPAKTUYECKOM MPUMEHEHUH 3HAHMIA;
- HE MOXET apr'yMEHTUPOBATh HAYYHBIE TIOJIOKECHHUS;
- He (OpMYIUPYET BHIBOJOB M 00001IICHNUH;
- He BJIaJIeeT NOHATHIHBIM anmnapaTomM




4.5 I'pynnoBas auckyccus (YCTHbIE 00CYK/IeHU s P00JieMbl WIH CUTYAIIUH)

Kpurepuu oueHuBanus basbl
® 00yJaroOIUiiCss OpUEHTUPYETCS B TMpobieme OoOCYKIEHHS, TPaMOTHO
BBICKa3blBa€T M OOOCHOBBIBA€T  CBOM  CYXKICHHS,  BJaJeeT
npodeccuoHaIbHON TEPMUHOJIOTHEH, OCO3HaHHO IpUMEHSET 20

TEOPETUYECKUE 3HAHMS, MaTephall H3JIaraeT JIOTHYHO, TPaMOTHO, 0Oe3
OIIMOOK;
® [N OTBETE CTYACHT JEMOHCTPUPYET CBSI3b TEOPUH C MPAKTUKOM.

® OOyUaIOIIMICA TPAMOTHO H3JIaraeT MaTepuajl, OPHCHTUPYETCS B
npobiemMe OOCYXJeHHUs, BiIageeT NPO(HEeCCUOHATHLHOU TEPMUHOJIOTHEH,
OCO3HAHHO TPUMEHSICT TEOPSTUYCCKUE 3HAHUS, HO COJIepKaHue U Gopma
OTBETa MMEIOT OT/CIbHbIC HETOUHOCTH;

® OTBET INMPABUJIbHBIM, MOJIHBINA, C HE3HAYMTEIbHBIMA HETOYHOCTSIMU WIIH
HEJIOCTATOYHO TOJIHBIN.

15

® OOyUaIONIMICSA HW3JIaraeT MaTepHall HEMOJHO, HEMOCIeI0BaTEIbHO,
AOIMYCKACT HETOYHOCTHU B ONIPCHACICHUN HOHﬂTHﬁ, HE MOXKET JOKa3aTCJIbHO
000CHOBATh CBOM CYKJICHUS; 10
® OOHApY)KMBAETCsSI HEIOCTATOYHO TIIYOOKOE MOHUMAaHHE W3YYCHHOTO
MaTepuaa.

4.6 3ammTa 1a00paTOPHBIX padoT

40 GayIoB BBICTABIIAETCS, €CIIU CTYACHT 3allUTHII BCe JabopaTopHbIe paboThI, MPAaBUILHO
M3JI0KWJI BCE BApUAHTHI UX pEIIeHUs, apryMEHTHPOBAaB MX, C 00s3aTeIbHON CCBUIKOW Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CITH MO COACPKAHUIO 3TO HEOOXOUMO).

30 Gayui0B BBICTABISETCA, €CIM CTYJICHT 3aIIUTHII He MeHee 85% nmabopaTopHbIX paboT,
MIPAaBUIILHO M3JIOKWJ BCE BAPHAHTHI PELICHHS, apIYMEHTUPOBAB MX, C 0053aTebHON CCBUIKOM Ha
COOTBETCTBYIOIIIME HOPMATHUBHI (€CITH M0 COACPKAHUIO 3TO HEOOXOUMO).

20 GayuI0B BBICTABISETCS, €CIU CTYAEHT 3alIUTWI He MeHee 65% iabopaTopHBIX padoT,
NIPAaBUIILHO HM3JIOKUJI BCE BAPHAHTHI UX PEIICHUs, apryMEHTHPOBAB UX, C 0053aTENbHOM CCHUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIU 110 COJEPIKAHUIO 3TO HEOOXOAMMO).

10 OGammoB - ecnu cTyaeHT BbIMONHWIT MeHee 50% 3amaHuii, W/WiaM HEBEPHO YyKazam
BapHAaHTHI PELICHHUS.

4.7 BplnojHeHNe 32JaHUS HA COCTABJICHHE IJI0CCapHs

Kpurepuu ouenku KosanuectBo 0a/1110B

1 aKKypaTHOCTh M T'PaMOTHOCTh M3JI0KEHUS, pab0Ta COOTBETCTBYET 5
10 0(hOPMIICHUIO BCEM TPEOOBAHMSIM

2 IMMOJIHOTA UCCIICAOBAaHNA TEMbI, COACPKAHUEC TJI0CCaApUsd

. 3
COOTBETCTBYET 3aJJaHHOU TeMe

HUTOI'O: 5 0aa0B

4.8 IloAroToBKa ONOPHOI0 KOHCIIEKTA

[TonroToBka MaTepuaiOB OMOPHOTO KOHCMEKTa SBISETCA I(PPEKTUBHBIM HHCTPYMEHTOM
CUCTEMATH3alMH [TOJIyYEHHBIX CTYJEHTOM 3HAHUU B MTPOLIECCE U3YyUEHUS TUCLUTIINHBI.

CocraBneHne OMOPHOTO KOHCHEKTa TMpPEACTaBIsieT CcoO0OW BHJA  BHEAyIUTOPHOU
CaMOCTOSITEJIbHOW pabOThl CTYAEHTa IO CO3JaHUI0 KPaTKOM WH(POPMALMOHHON CTPYKTYpHI,
oOoOmiaromieil ¥ oTpakaroule Cyrb Marepuaia JIEKIUH, TeMbl ydyeOHuka. OMOpHBINH KOHCIEKT
NPU3BaH BBIJICINUTH TJIaBHBIE OOBEKTHl U3YyYEHHS, JaTh UM KPaTKyI0 XapaKTepUCTHUKY, HCIIOJb3Ys
CHUMBOJIbI, OTPa3UTh CBS3b C JPYrMMH 3jeMeHTamMu. OCHOBHas LI€JIb OMOPHOIO KOHCIEKTa —
00JIerynuTh 3alOMUHAHME. B €ro cocTaBiieHHMHM HCIIOJB3YIOTCS pa3iiuyHble 0a30BbIE MOHATHS,



TEPMUHBI, 3HAKH (CUMBOJIBI) — OMNOpHbIE CHUTHANBL. OMNOPHBIH KOHCIEKT MOXET OBITh
NPEJCTaBJICH CUCTEMOH B3aUMOCBS3aHHBIX T'€OMETPUYECKUX (UTYyp, colepxamux OIOKH
KOHIICHTPUPOBAHHOW HMH(OpPMAMU B BHUJAE CTYINEHEK JIOTMYECKOW JIECTHMLBI, PUCYHKA C
JOTIOTHUTEIbHBIMU JIEMEHTAMH U JIp.

MaxkcumajabHOe

KpuTtepun oneHKH ONOPHOro KOHCIEKTA
KOJHYECTBO 0aJ1710B

- MOIFOTOBKA MaTEPUAJIOB OMOPHOTO KOHCIIEKTA 110 U3Y4aeMbIM TEMaM 3
JMCHUIUIMHBI TOJIBKO B TEKCTOBOM (popme;

- MOATOTOBKA MAaTEPHAJIOB OMOPHOTO KOHCIIEKTA MO M3y4aeMbIM TeMaM
JTMCLUUIUIMHBI B TEKCTOBOM (popMe, KOTOpasi COIPOBOKIAETCS CXEMaMH, 5
TabnuuHOM MH(pOpManueH, rpadukamMu, BBIICICHHEM OCHOBHBIX
MBICJIEHN C IOMOUIBIO LIBETOB, 10 JYEPKUBAHU.

3. Tunoevle KonmpobHble 3a0aHuUs U MemoouuecKue mamepuaiol,
onpedenawuiue npoueoypvl OUCHUBAHUA 3HAHUIL, YMEHUIl, HAGLIKOE U
(unu) onvima desamenbHOCHMU, XAPAKMEPUIYIOWUX IMANDLL POPMUPOBAHUA
KOMNemeHyuil 6 npoyecce 0C80CHUs 00pa306amebHoll NPOZPAMMEBL.

5.1 Tunoeoe mecmoegoe 3aoanue

1. BriGepute OTBET, B KOTOPOM JlaHA Pa3MEPHOCTh €IMHULIBI H3MepeHus cuiibl B CU?

Drr-m*c®;  2krm>c?; 3)kromec’;  4)krmec.

2. BriOepuTe OTBET, COJIEpKAIINI MaTEMAaTUYECKYIO 3alMCh CI0KEHUS CKOPOCTEH B
KJIACCUYECKON MEXaHUKE.

3. B mudre, ABIKYIEMCS BBEPX C yCKOpeHHEM 2 M/c’, HAXOAMTCS MACCAKHP MAcCoil 50 Kr.
Yemy npuMepHO paBeH MOJYJb CHJIbI TSKECTH, JEHCTBYIONIEH Ha maccaxupa?
1) 600 H
2) 500H
3) 400H
4) OH

4. Kakoe u3 HIKENPUBEIEHHBIX BRIPAKEHUN BBITIOHICTCS NPU aMa0aTHOM pacIIUpPEHUH JaHHOU
MAaccChl HIEATLHOTrO ra3a’?

1) Q = 'AraSa
2) Aran=0
3) Au=0
4) Q=0

5. Tlpu n300apHOM HarpeBaHuu 4 KI 0JHOATOMHOTO HzeansHoro raza ot 27°C no 127°C , nanHoMy
razy cooouru 0,4M/JIx TernoTsl. Kakoii ra3 moaseprcst HarpeBaHUIO?

1) Tenmii.
2) Heomn.
3) Jluruii.
4) Kucnopon



6. Omnpenenuth pabOTy CTOPOHHUX CHUJI HAa BHEITHEM ydacTke memnu, ecnu J/1C uctouHnka paBHa

6B, a BenuunHa nepeHocumoro 3apsna 2 Ki.

1) 12 Dx
2) 3 Dx
3) -2 Dx
4 -3 Dx

7. Ilpenmer, HaxoAAIIMNCA Ha paccTOsSHUU 14 cM mepeMecTwid Ha 6 CM OT JIMH3BI, IIPU 3TOM

YBCIUMYCHUC CTAJIO paBHBIM CAWHMUIIC. OHpC,Z[CHI/ITB ONTHUYCCKYIO CUITY STOM JTUH3HI.

1) 10cm
2) 20anTp
3) Santp
4) 10onTp

8. Uemy paBHO CONpPOTHUBIICHHE HarpeBarensi, eciau 3a 4 MUH npu cuiie Toka 0,2 A BbiaenseTcs

9.

10.

960 JI>k TEIIOTHI
1) 100 Om

2) 50 OM

3) 100m

4) 1200 Om

Kakoe BelecTBo NCIOJIb3YETCs B SIACPHBIX PEAKTOPAaX B KAUECTBE FOPIOUYETO
1) Tpadur

2) VYpan

3) Kagmuii

4) Tskenas Boga

Kakoe siBieHue C1yXKUT JOKa3aTeIbCTBOM MOTIEPEYHOCTH CBETOBBIX BOJIH
1) Unrepdepenius crera

2) Judpakuus cBera

3) Hucnepcus cera

4) Ilonspuzanus ceera

Kumou: 1-3, 2-3, 3-2, 4-4, 5-2, 6-1, 7-3, 8-1, 9-2, 10-4

3.2 Konmponvnas paboma
1. Konbuo pamguycom R = 50 cm u maccoii 300 r Bpaiiaercs BOKpYr OCH MPOXOSIIEH yepe3 cepeuH
pamuyca. HailTu MOMEHT MHEDIIMHU KOJIbLIA.



Hano: Pemenue: a
R=50cm=0,5m 1- ocb cumMmMmeTpun —

m=300r=0,3kr |2 -o0cbBpamieHus R
a=R/2=025m a - PaCCTOSTHUE MEXAY OCAMH

ITo Teopeme IlITeiiHEpa MOMEHT WHEPLIUU

OTIpEJIeIISETCS CIETYIONUM 00pazoM 1 2
J=Jc+ma’ ,
J-? rae Jc - MOMEHT MHEepLUHMH Teja MPU BPALIEHUU BOKPYT OCU CUMMETPUHI

J=mR* + ma’ = m(R* + a® ) = 0.3(0.5°+0.25%) = 0.094 xr*m’

Otset: J = 0.094 kr*m’

2
2. TTo Tpy6e MIONIAABI0 TOMEPEedHOro cedeHms 50 cM” B MUPOKOM KojteHe 1 20 cM” B y3KOM TeUeT BOJ

co ckopoctbio V1 = 10 m/c. Crartudeckoe naBieHHE B IIMPOKOM KosieHe Tpyost — P; =400 xlIla
Omnpenenuth AaBieHUE B y3KOM KoJieHe TpyObl. [ImoTHOCT BotbI 1 T/ e,

Hano: Pemenue:
Si =50 cM*=5*10" M’ 5
S, =20 cM*=2%10" M* Crartuueckoe JaBlieHUE B
p=1r/em’ = 1000 kr/m’ Y3KOM KOJICHE TpYObI HaiineM  S;| —p VU * V)
v =10 m/c u3 ypaBHeHUs1 bepHymu: y Sow
P, =400 kITa = 4*10°TTa 2 2
PO vp =L% 1p, (1)
2 2
U3 (1) Beipaxkaem P,
P, - ? P, =§(uf—u§)+}>1 )
CkopocTb B Yy3KOM KOJE€HE TpyObl MOKHO HAaWTH U3 YypaBHEHHS
HEPa3PLIBHOCTH: Sivi=S,0,
— S10;

= 5%107*%10/2*107 = 25 m/c

2
[ToncraBnsiem naHHbIe B (2)

= 1000 12 - 252 14#10° = 137500 IMa = 137,5 «TTa

P,= ——
T

OtBer: P, =137,5 xlla

3. Heon naxoautes npu temnepatype 17°C. Onpenenuts HaubGosiee BEPOSTHYIO CKOPOCTh MOJIEKYJT Ta3a.



Hano: Pemienue:

M =20 r/monb = Haubonee BEposSTHYIO CKOPOCTh MOJIEKYJ Ta3a onpeaessieM u3 (GOpMYIIbI:
=20*10" kr/mMoup =
=2%10 " Kr/MOJIb 'RT 2%831%300

—17°C = V, = = - =499,3 m/c
t=17°"C=300K B \/ Y \/ 2%10°2

R =8,31 Ix/(K*momp)

Ve 9 OtBer: Vs =499,3 m/c
B- !

4. TIyuok eCTECTBEHHOI'O CBETA IAJAET Ha CTEKJIO C MTOKa3zaTesaeM npenoMieHus n= 1,7. Onpeaenurts, mp!
KaKOM YTJI€ PEJIOMIICHHSI OTPKEHHBIN OT CTEKJIa My4OK CBETa Oy/IeT MOJTHOCTHIO MOJISIPU30BaH.

Pemenne. CBer, OTpaK€HHBIM OT JUAJIEKTPUKA, IIOJHOCTHIO NOJSAPU30BaH, €CIM OH MaJaeT H.
IUANIEKTPUK 1oJ yrioM bprocrepa. CornacHo 3akoHy bprocrepa, 1g(iy) = n,,, TA€ n,, - OTHOCUTEIIbHBI]

. . n
T0Ka3aTeNb MPeJOMIECHUs] BTOPOH cpelbl (CTEKNIa) OTHOCHTENBHO MEpPBOM (BO3ayxa): n, =—==n (Ta
1

kak n, =1). Torga i, = arctg(n)=60°
Ecnu cBer mamaer Ha rpaHunly paszeina IojJ yriaiom bproctepa, TO OTpaKeHHBIM U IPEJIOMIICHHBIN Y4l

) sin(i sin(i ) .
B3aUMHO NEPHEHIUKYIApHBI (1g(i,) = L.B) , Ny = M , OTKyza cos(iy) = sin(r)). CienoBaTenabHC

cos(iy) sin(7)
i, +r=90", Ho i',=1i, (3aKOH OoTpaskeHus), mostomy i',+r = 90°. Torza UCKOMBIl yroJ MpenoMIeHH S

TIpM KOTOPOM OTPasKEHHbIi JTyd TIOIHOCTBIO TIoNsspu3oBan » = 90° —i, = 90° — 60° = 30°.
Otser: 1 = 30°

5. Ucnonb3ys 3akoHbl Kupxroda, onpenenuts TOKU B pe3ucTopax uenu. [IpoBeputs penieHue
COCTaBJICHHEM OajlaHCa MOIITHOCTEH.

E1=200B

E2=100 B

R1=170m

R2=210m

R3=300M

11-212-?213-7

SP.
Ri A Re_
— =

=

=)

E [T E:

C

o 4
i |

Pemennue:
1. Ilpoun3BoiBbHO yKa3blBa€M HalpaBICHUE TOKOB B PE3UCTOPAX CTPEJIKAMM.
2. CocraBisgeM HeE0OXOAMMOE YUCIIO ypaBHEHHUH - 3, ncnoib3ys 3akoHbl Kupxroga. Tak kak y37I0BBL
TOYEK B CXEME JIBE, TO COCTABJIIEM OJHO ypaBHEHHUE (y3ei A)
L+ =1 (1



3. Henocraroriee 4nucio ypaBHEHUN COCTABIIIEM COTJIACHO BTOPOMY 3aKOHY:
- nisa koutypa ABCA E;=LiR; + ZR; (2)
- IJI1 KOHTYypa AI[BA - E2 =- 12R2 - I3R3 (3)

4. OrmpezernsieM TOKU Pe3UCTOPOB, pelliasg CUCTEMY MOJIYYeHHBIX YPAaBHEHHI:
Ei=LR; + (I] + 12) R; = I](R] + R3) + LRj
E, =LR, + (I] + 12) R;= 12(R2 + R3) +11R;

5. Toacrasnsiem 3nauenus IC 1 CONPOTUBICHUM:
200 = 471, + 301, (2a)
100 = 3011 + 5112 (33_)

6. Pasznenum (2a) na 47 u (3a) Ha 30 u BeIuTEM U3 (2a) (32)

_ 4,25 = I] + 0,6412
333=1;+ 1,71,

092 _ -0,874

,oTkyna I, = -

0,92 = - 1,061,
(MUHYC TOBOPHUT O TOM, 4TO (haKTHUUECKH HaTpaBlieHHE TOKa [, MPOTUBOMOIOKHO MPUHSATOMY)
7. HWcnonw3ys ypaBHenue (2a) onpenenum 1ok I: 200=471; + 30(-0,87); I, =4,8A
8. C nmomombto (1) onpenensiem Tok I3. 13 =4,8 - 0,87 = 3,93A

9. TIpoBepHM pELICHHE COCTAB/ICHHEM GalaHca MOWHOCTEH: Y Pyer = > Prop

Tax xak HampaBiieHHe ToKa [, mpoTHBONONOXKHO HanpasiaeHuto aelctBud J/IC E; , To 3TOT HCTOUHUK
paboTaeT B pexkxuMe MOTPEOUTENs SIEKTPHUUECKOM SHEPTUH U [T03TOMY B ypaBHEHHE OallaHca JOJKEH
OBITH 3aMKCaH CO 3HAKOM MHHYC.

> Py =Py, — Py, = E|I, — E,1,=200%4,8-100%0,87=873 Bt

> Puow =P, + P, + Py = IR +I2R, +I1R, = 48°%17+0,87°%21 +3,93%#30 = 871 Bt

871 = 873 , 4TO CBUAETEILCTBYET O NPABUIBHOCTH PELICHMUSL.

4. B cxeMe, IpUBENECHHON Ha puc. |, N3BECTHBI MapaMeTPbl UCTOYHUKA U PE3UCTOPOB. ONpenenuThb
BEJIMYHMHY TOKOB, IPOTEKAIOLIUX Yepe3 pe3nucTopsbl. [IpoBepuTh pelieHne 3a1a4m cCOCTaBICHUEM
OanaHca MOILIHOCTE.

c —> s Ld e
id 1
=3 —)is
T T
Rg R
1 a_) || > B
[f?R1 13
1 I:
i o
puc. 1
Hano: Pemenue:

E =100B 1. TlokaxeM cTpeiKaMu HaIpaBJICHUE TOKOB B PE3UCTOPAX.



Ro =0,5Om 2. llpuBeneM cxeMy K 3KBUBAJEHTHOM C OJJHUM PE3UCTOPOM,
RI=11,50m OCYLIECTBJISAS 3aMEHY COCIMHEHHBIX M10CIIEN0BATEIBHO
R2=060Om WJIU TIapAJIJIENIBHO PE3UCTOPOB HA OJIUH YKBUBAJICHTHBIN:
R3=40m
R4 =30 Om 2.1. OxBuBaseHTHBIN pe3uctop st R2 u R 3, coennHeHHBIX
R5 =60 Om HOCJIEI0BATENBHO:
R6 =20 Om. R23=R2+R3=6+4=10 Owm;

2.2. DKBUBAJIEHTHBIN PE3UCTOP ISl MAPAIIIENIBHO BKIIOYEHHBIX
I1+15 R4 n Rs:
U1+Us R4 -R5 30-60
> P R45= R4 +R5=30+ 60 =20 Owm;

2.3. DKBUBAJIEHTHBIA PE3UCTOP IS MIOCIIEI0BATEIBHO
coenuHeHHbIX R45 u Ré6 (puc.2):

Rus6 =R45 + R6 =20+ 20 =40 Om

o R
%
R23
a = I E
I |2 8
B I E
puc. 2

2.4 . OKBUBAJICHTHBIN pe3UCTOp AJIs MAapaJUIEbHO COEANHEHHBIX (pUC.2) pe3UCTOPOB
R456 u R23:

R23 - R456 10 - 40
Ras= R23 +R456= 10+40 =8 Owm;

o ]ﬁb Rab =
v ]
L I_‘:',?; — E_
o
puc. 3
2.5. DKBUBAJIEHTHOE COMPOTUBIICHUE LIETI OTHOCUTEIHLHO 32)KUMOB HCTOYHHKA (pHcC. 3):
R»=R1+Ras = 11,5+8=19,5 Om.

3. Onpenenum Tok Beel nenu: (3akoH Oma A uemnu, puc. 3).

E 100
I= Ra+ro=19,5+0,5=5A.

4. OnpenenuM TOKH 4epe3 pe3UCTOPHI:
4.1. Il =TaB=1=35 A (cxema puc. 3);

4.2. Hampsixenue Uas: (3akoH Oma U1t ydacTKa «aB)
\



UaB=1IaB - RaB =5 - 8 =40 B;

4.3. Toxu pe3uctopoB R 2 u R 3 (cxema puc. 2)
Uas 40
[2=1I3 = R23 =10 =4 A;

4.4. Tox uepe3s pe3uctop R456 (cxema puc. 2)
Uas 40
[1456= R456= 40=1A;

Nmn 1456 =1 - 12=5-4 =1 A (1-i1 3axkon Kupxroda ans yzna «a»).

4.5. Toxu pe3uctopoB R 4, R 5, Ré:
I6 =1456=1A;
Hanpsioxkenne Ucd (cxema puc. 1): Ucd =1456 - R45=1-20 =20 B;

5. OmnpeznenuMm HanpsDKEHUS HA pEe3UCTOPAX:

5.1.Un=InRn U1=5-11,5=57,5B,
U2=4-6=24B,
U3=4-4=16B
Us=Us=Ucn=20B
U4=10,64 - 30 =20,1B,
Us5=0,33 - 60=19,8 B,
U6=1-20=20B
Uo=5-05=2,5B.

5.2. Ucd 20
I, = R4 =30 = 0,67A,

Uced 20
Is= R5 =60=0,33 A.

6. CocrasisieM 0ajlaHC MOIIHOCTEH:

> Pu=}Pnotp.
YPu=P=E-1=100"-5=500Br,

SProte.=Po+ Py + Py +P3+ Py +Ps+Pg= "R, + I/ R, +I;R, + I;R, + I;R, + I_R, + IR, =
52%().5+52%11.5+4°%6+4°%4+0.67>*30+0.33°*60+1°*20 = 500 Br
BrimosHeHust 6anaHca MOIIHOCTEH CBUIETEIBCTBYET O MPABHIIBHOCTH PEIICHUSI.

7. YpaBHEHHE BI>KEHHUS MaTEpHAIIbHOM TOUKH UMeeT BUI S = At + Bt%, M. Onpenenuts 1isi MOMEHT
Bpemenn t = lc. [IpoiiieHHbIH TeIOM IMyTh, CKOPOCTh U YeKopeHue, ecmu A = 2 m/c, B =4 m/c’.

Hano: Pemenue:

S = At + Bt JIisi HaxoXIeHUs NPOWIEHHOIO TEJIOM IIYyTH IIOJCTaB/IIEM B YpPaBHEHUE
t=1c JBMYKCHUS HAYaJIbHBIC TaHHBIC!

A=2wm/c

B =4 wm/c’ S= At+Bt’ =2*%1 +4*1’=6 m.




JI1si HAXOXKACHUSI CKOPOCTH OepeM MEepPBYIO IPOU3BOIHYIO OT S 10 BPEMEHHU:
V=S'= A+2Bt = 242*4*1=10 m/c

JInst HaXOKJeHUsI YCKOpeHHst OepeM MEPBYIO MPOU3BOJAHYIO OT CKOPOCTU IO
BPEMEHMU:

a=V=2B=2% =8 wc’

S -2
V-2 OTBer: S=6wm, V=10wm/c, a=8wm/c’.
a-?

8. Bomopon HaXoIUTCS MPU HOPMATIBHBIX YCIOBUAX (H.Y.) U 3aHUMAeET 00beM 211. OnpeaenuThb
KOJIMYECTBO BEIECTBA V U KOHLIEHTPALMIO MOJIEKYJI N.

Hano: Pemenue:

H.y.

P=10"Tla W3 ypaBHenus Kianelipona-MeHieneeBa onpeaenuM KOJIM4ecTBO
T=273K BEILECTBA:

V=21=2%10" o’ m

M =2 r/mois = 2%107 PV = HRT =VRT (1,

KI/MOITb m

R = 8.31 JIx/(K*Moub) rae v= R KOJIMYECTBO BELIECTBA

_ %1023
k=1,38%10"" [x/K W13 (1) Belpaxkaem v

_ PV _ 10°*2*10°

v = (0,088 MoJB
v -2 RT 8,31*273
n-? Konnenrtpauuio monexyn onpezensiem u3 ypasueaus: P = nkT;
1 5
n- o 0 =0.002654*10°° = 2,65%10" m

KT 138%1072 *273

Otser: v = 0,088 Moub; n = 2,65%10% M~

5.3 Tembt 0na 0oknaoos:

[IpocTpaHcTBO U Bpems

CriennanbHasi TEOPHUsI OTHOCUTEIBHOCTH

MonenupoBaHue, Kak METOJl HAYYHOT'O UCCIIEI0OBaHMS

Cunsl B mpupoze

3aKOHBI COXPAHEHUS

Bo3o0OHOBIIIEMBIE M TPAIUIIMOHHBIE HCTOYHUKHU HEPTHH.

DHeprus cropaemMoro TOIINBA.

Oneprusa CoiHLa, SHEPTUs BOJbI, BETpA.

10. I'eoTepmanbHast SHEPTHUS.

11. DHeprus npUIMBOB U OTJINBOB.

12. buosHepreTnyeckue yCTaHOBKU

13. Beunsle aBUraTenN; KOMOMHAIUS IIPH MOTMBITKAX OCYIIECTBICHUS TAaKUX JBUTATEICH.
HeB0o3M0OKHOCTB peann3alyy BEUHBIX JBUTaTEIICH.

PN R =

e



14.

15.

16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

OcHOBHBIE TIOJIOKEHUST MOJIEKYISIPHO-KHHETHYECKON Teopun. CBOMCTBA UCAIBHOTO ra3a.
VYpaBHEHUsI COCTOSAHUA UaeanbHOro ra3a. OcHoBHble ypaBHeHUss MKT
MonekynsspHO-KUHETHYECKOE TOJIKOBAHUE TEPMOJUHAMUYECKUX NapaMeTpoB. Pactipenenenue
MOJIEKYJI UJEaJIbHOIO Ta3a [0 CKOPOCTSIM. BeposTHast CKOPOCTh ABHKEHUS MOJIEKYIL.
DNeKTpOoAMHAMUYECKUE MPOIIECCHI U allllapaThl UX peannu3alusl.

I"a3b1 u TerioBbie MamuHbl. U neansHble v HeueanbHble ra3el. Cuibl Ban nep-Baanbca.
[IepBoe Hayano TEPMOJIMHAMUKH, ETO IPUMEHEHUE K U30IPOLECCAM.

AmabaTudecKuil IpoIecC U ero ypaBHEHUS U ONMCAHUS B PAa3HBIX MapaMETPUIECKUX
cHCTEeMaXx.

[lenHpie peakiy TOPEHMS, OCHOBHBIE YCIIOBHS TOPEHUS

MexaHunKa )KUIKOCTHU U ra3a. Y paBHEeHHE bepHyIun.

HcredyeHue XuaKoCTH

XapakTepUCTUKH BA3KOCTH, [IOBEPXHOCTHOTO HATSKEHUS, TNIOTHOCTH.

JIBM>KEHME dKUIKOCTH U TEJl B BSI3KUX Cpeaax.

DJEeKTPUUECTBO B aTMOC(epe, IPO3bl

[TapoBast MonHUS

3ammra OT 3JIEKTPOMATrHUTHBIX U3JIy4eHHUM

DneKTpuuecKre mpeodpa3oBaTeIn SHEPTHH.

OnTuyeckne CUCTEMbI, BOOPYKAIOIIHE TJ1a3 YeJoBeKa

KopmyckynsipHo-BOTHOBOM Tyanu3m

bruskoneiicTBre U TanbHOACHCTBIE B (PU3UKE

5.4 Bonpocuwl K 3K3amMeny
Mexanuxa. Monexyaapnas chusuxa u mepmoounamuxa 2 ceccust

1. Enunune! Gu3andeckux BeTUUNH; MOJETH B MEXaHUKE; CUCTEMa OTCUETa.
2. TpaexkTtopus, 1IMHA IyTH, BEKTOP NIEPEMEILIECHUS.

3. CkopocTtb. PaBHONIEpEMEHHOE BUKEHHUE.

4. VY cKkopeHue 1 ero cocTaBJsIoLIUe.

5. VYTroBas CKOPOCTh U YIIIOBOE YCKOPEHHE.

6. [TepsrIii 3ak0H HproTOHA, Macca, cuia.

7. Bropoii 3akon HeroToHa.

8. Tpernii 3akoH HproTOHA.

9. Cunsl TpeHuUsL.

10.  Mmmynbe, 3aKOH COXpaHEHUS UMITYJIbCa; LIEHTP Macc.

11.  YpaBHeHue ABM>KEHHUS Tela IEPEMEHHON MacCHhI.

12.  Dmueprus, paboTa, MOIIHOCTb.

13.  KuHeTnueckas ¥ NOTEHLIMAIbHAS SHEPIUS.

14.  3aKkoH COXpaHEHHUS MEXaHUUYECKON IHEPIUH.

15.  VYpap abcoOTHO yNpyrux U HEYNpyrux Tedl.

16. MomeHT uHepLuu.

17.  KuneTnueckas SHEprus BpallleHUsI.

18.  MoOMeHT cuiibl; ypaBHEHNE JUHAMMKHN BpallaTEIbHOTO JABMKEHUS TBEPIOTO TENA.
19. MoMeHT uMIynbca U 3aKOH €r0 COXPaHEHHUSI.

20.  Jledopmamms TBepAOrO TENIA.

21.  3axonsl Kemuepa; 3akoH BCEMUPHOTO TATOTEHMSL.

22. Cuna TSHKeCTH U BEC; HEBECOMOCTb.

23.  HanpshkeHHOCTb U MOTEHLIMAN MOJIS TArOTeHUs; paboTa B MOJIE TATOTCHHUS.
24. Kocmuueckue ckopocTu.

25. HeunepuuanbHbie CUCTEMBI OTCUETA; CUIIbI HHEPLIUH.

26. JlaBiieHHe )KUIKOCTH U ra3a.

27.  VYpaBHEHHE HEPA3PHIBHOCTH.

28.  VYpaBHeHue bepHynu u cieaCTBUS U3 HETO.



29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
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Bs3KOCTB; pe:KUMBI TEYEHUS JKUIKOCTEH.

Mertoibl onpenienenus BA3kocTh: Meroa CTokca.

Meroabl onpenenenus Bsa3koctu: metoa Ilyasenns.

JIBUKEHHE TEN B ra3ax U )KUJIKOCTSX.

[TpeoOpazoBanwms ["anumnes; MexaHUYECKHA MPUHIUI OTHOCHTEIHHOCTH.
ITocTynaTel 4aCTHOM TEOPUHU OTHOCUTEIIBHOCTH.

[TpeoOpazoBanmst Jlopenna.

CnencrBus u3 npeodbpazosanuii Jlopenua.

WHTepBa Mex1y COOBITUIMHU.

OCHOBHOH 3aKOH PEISATUBUCTCKON TMHAMUKU MaTEpUaIbHON TOUKH.
OHeprus B peITUBUCTCKON MEXaHUKE.

OnbITHBIE 3aKOHBI UI€AJILHOTO ra3a.

VYpasuenue Kianelipona-Meneneesa.

OcHoBHoe ypaBHeHue MKT uaeaibHbIX ra30B.

3axoH MakcBeilia 0 pacrnpeaeaeHu MOJIEKYJ UI€aIbHOIO Ta3a 10 CKOPOCTAM
Bbapomerpuueckas popmyna; pacnpenenenue bonpimana.

CpenHee 4MCI0 CTOJIKHOBEHUH U CPEHSS UIMHA CBOOOIHOTO MPOOEra MOJIEKYII.
SIBneHus nepeHoca B TEPMOAMHAMUYECKH HEPABHOBECHBIX CUCTEMAX.
Yucno creneHeit cB0OO0IbI; BHYTPEHHSS SDHEPTUS Ta3a.

IIepBoe HayaI0 TEPMOJAUHAMUKHU.

Pabora ra3a npu u3MeHeHHH ero oobEMa.

TennoemMKoCTh BeLECTBA.

N3oxopHslil IpoLecc.

N306apHsbIii porecc.

N3oTepmuueckuii mpouecc.

AnmabaTHBIH MpoLecc, NOJUTPOIIa.

Kpyrogoii nporiecc (uKm).

OHTponusl.

Bropoe Havano TepMOgMHAMUKH.

IMukn Kapno u ero KIT/.

Cunbl ¥ IOTEHLIMAIbHAS SHEPTUS MEXMOJIEKYISIPHOTO B3aUMOICHCTBUSI.
VYpasHeHnue Ban-nep-Baansbca.

N3otepmbl Ban-nep-Baansca.

BHyTpeHHss1 SHEPrus peaqbHOro rasa.

OS¢ dext xoyna-Tomcona.

CBolicTBa ’KHMJIKOCTEN; TOBEPXHOCTHOE HATSKEHUE.

JlaBneHue 1o UCKPUBJIICHHOW ITOBEPXHOCTBIO XKUAKOCTH.
KanunnspHele saBieHus.

Tunel KPUCTAIIINYECKUX TBEPBIX TEIL.

JleekTrl B KpuCTasIIaX.

TernoeMKocTh TBEPABIX TEI.

Hcnapenue, cyonumanys, IiaBjIeHue 1 KPUCTAJUIN3AIHUS.

da30BbIe IEPEXO/IBI IEPBOTO U BTOPOTO poja.

JlnarpaMma COCTOSIHUSI, TPOWHAs TOYKA.

Anexmpu4ecmeo u macHemusm 3 ceccusl.

1

2.
3.
4.

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

3akoH Kynona

DIEKTPOCTATUUECKOE T0JIE; HANPSKEHHOCTD OIS

[IpuHIHUI CyNEPIIO3UIUU SIIEKTPUYECKUX MTOJIEH, IT0JIE€ JTUIIOJI.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

Teopema ["aycca [u1s 3JIEKTPOCTaTUYECKOTO MO B BAKYyME,
IIpumenenue Teopemsl [aycca.

[Mupkynsauus BEKTOpa HalpsHKEHHOCTH;

IToTeHnman 3JIeKTPOCTaTUYECKOTO T10JI,

Brruncnenue pasHOCTH IOTEHLIAAJIOB.

THuIBI AUAIEKTPUKOB, MOIAPU3ALINS JUIIEKTPUKOB, MOJISIPU30BAHHOCTD.
HanpsikeHHOCTD 110JIs B TUAJIEKTPUKE; IEKTPUUYECKOE CMELLICHUE.
Teopema ['aycca 151 3JIEKTPOCTaTUYECKOTO OIS B JUJIEKTPHUKE.
Cer"eTosneKTpuKH.

DNeKTpUUYECKasi EMKOCTh, KOHJIEHCATOPBI.

ITocnenoBarenbHOE U APAIIENBHOE COEAUHEHUE KOHACHCATOPOB.
OHeprus 31eKTPOCTATUYECKOTO MOJIs, KOHEHCATOPa, CUCTEMBI 3apsI0B.
DNEKTpUUECKUH TOK, CUJIA U IJIOTHOCTH TOKA.

CroponHue cuibl; anekTpoaBkymas cuia (9/1C) u HanpsxeHue.
3axon OMa; CONPOTUBIIEHNE IPOBOJHHUKOB.

Pabota u momrHOCTH TOKA; 3aKk0H J[x)oyns - JleHna.

3axoH Oma [ HEOJTHOPOAHOIO yUacTKa LIETH.

ITpaBuna Kupxroda asst pa3BeTBICHHBIX LIETICH.

DnemMeHTapHas KJacCHUUYeCcKasi TEOpHUs AIEKTPOIPOBOIHOCTH METAJLIIOB.
PaboTa BbIX0/1a DTIEKTPOHOB U3 METaJlIa.

OMUCCHOHHBIE SIBJICHUS U UX IPUMEHEHHE.

MarsuTtHO€ 10JIe ¥ €10 XapaKTePUCTUKHU.

3axoH buo-Casapa-Jlannaca 1 ero npUMeHEHUE K pacyeTy MarHUTHOTO TOJIS.
3akoH AMIiepa; B3aUMOAEHCTBHE NTapAJUIEIbHBIX TOKOB.
MarnuTHas oCTosTHHasI.

MarauTtHO€ 10JIe ABUXKYILIEroCs 3apsa;

JlelicTBME MarHMTHOTO TOJISL HA JABHXKYILIUKCS 3apsi.

B¢ ekt Xomna.

[upkymnsnus Bekropa B MarHuTHBIE 1101 B BaKyyMe.

MarsuTHbI€ 0JIS COJICHOUAa U TOPOUAA.

SIBneHue HNEKTPOMArHUTHON UHIYKIIUHY;

3axon Papanes. BpalieHne paMKu B MarHUTHOM I10JIE;

Buxpessie TOKU.

NHIyKTUBHOCTH KOHTYPA; CAMOUHIYKIIMSL.

Toxu npu pa3MbIKaHUM U 3aMbIKaHUU LIETIH.

B3aumMHas mHIyKIus; TpaHC(HOPMATOPEI.

OHeprus MarHUTHOTO TOJIS.

MarauTHbele MOMEHTHI JJIEKTPOHOB U aTOMOB.

Jlna- ¥ mapamMarHeTusm.

HamarHn4eHHOCTB; MarHUTHOE I10JI€ B BEILECTBE.

3aKOH IMOJIHOTO TOKa B BEILIECTBE.

deppOMarHeTUKU U UX CBOMCTBA.

Buxpesoe aekTpudeckoe 1noie;

Tox cMemeHus.

YpaBHeHns Makcsesuia i1 SJIEKTPOMAarHUTHOTO TOJISL.
["apmoHnueckre KojaeOaHus U X XapaKTePUCTUKH.

CB0OOTHBIE TAPMOHUYECKHE KOJIeOaHus B KOJIe0aTeIbHOM KOHTYpE.

CrnoxeHus TapMOHUYECKUX KOJIeOaHUH OJTHOTO HalpaBJIEHUsS! U OJTHOW YaCTOTHI.

CrnoxeHue B3aMMHO TepIEHINKYIISIPHBIX KOJICOaHUH.

JupdepenunanbHoe ypaBHeHHE CBOOOIHBIX 3aTyXaIOMIUX KOJICOAHHH.
JuddepennnanbHoe ypaBHEHHE BHIHYKICHHBIX KOJIEOaHUN U €T0 pelIeHuE.
Ammuintyna v (aza BEIHYKICHHBIX KOJICOaHUil; pe30HAaHC.



57. [TepemeHHBIN TOK.

58.  Pe3onHaHcC HanpshkeHUN
59.  Pe3oHaHC TOKOB.
60.  MomHocCTb, BeIENAEMAs B LIETIM IEPEMEHHOTO TOKA.

Onmuxa u amomnast d)u3ul<a 4 ceccus

1. OcCHOBHBIE 3aKOHBI ONITUKH; TIOJTHOE OTPAXKEHHUE.

2. ToHKHe TUH3bI; H300paKEeHNE IPEMETOB C TIOMOIIIBIO JTUH3.
3. AGepparuu (MMOTPEITHOCTH) ONTHYECKUX CHCTEM.

4. Passurtue npencrasieHuil 0 NIpUpoe CBETA.

5. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTb CBETOBBIX BOJIH.
6. WNurepdepenmus crera.

7. Mertoab! HaOMOAeHUS UHTEP(HEPEHINH CBETA.

8. WuTepdepeHius cBeTa B TOHKHUX IICHKAX.

9. [Tpumenenne nHTEpHEPEHINH CBETA.

10.  Ilpunnun I'toiirenca-®dpenens.

1. Meron 308 Openenst; NpAMOJIMHENHOE PaCIIPOCTPAHEHUE CBETA.
12.  udpaxmus Openenst Ha KpYTriIoM OTBEPCTHH U JHCKE.
13.  Mudpaxmus @paynrodepa Ha 0THON IIETH.

14. Mudpaxmus @paynrodepa Ha AUPPaKIIMOHHON pEIIETKE.
15. IIpocTpaHcTBEHHAs PEIIETKA; pACCESIHUE CBETA.

16.  udpaxmust Ha mpocTpaHCTBEHHOH perieTke; popmyna Bynbsga-bparros.
17.  Paspemarommas cnocoOHOCTh ONTHYECKUX TPUOOPOB.

18.  Ilonsarume o romorpadumn.

19.  Jlucnepcus cBera.

20.  DnexTpoHHas TEOPHsl AUCIIEPCUU CBETA.

21.  Tlornomenue (abcopOuus) cBeTA.

22, Dddexr Horurepa.

23.  Uznyuyenue Yepenkoa-Basuiosa.

24.  EcTeCTBEHHBIN U MOJIIPU30BAHHBIN CBET.

25. [Tonspuzanus cBeTa Ha rpaHULE ABYX IUDIIEKTPUKOB.

26.  JIBOliHOE Jy4enpeIoMIICHHE.

27. [Tonspuzanus Npu3Msl U MOJISAPOULBL.

28.  AHanu3 NoJspU30BAHHOTO CBETA.

29.  HckyccTBeHHas ONTHYECKAs aHU30TPOIIHSI.

30.  BpameHue mIoCKOCTH MOJIIPU3ALUH.

31.  TemnnoBoe U3Iy4EHHE U €TI0 XapaAKTEPUCTUKH.

32.  3akon Kupxroda.

33.  3akonsl Ctedana-bonpiimana u cmeniennst Buna.

34.  ®opmyinsl Panes-/lxxunca u [lnanka.

35.  3akonsl BHemHero Gporodddexra; BUIBI HOTOINEKTPUUECKOTO IPdeKTa.
36.  VYpaBHeHue DWHIITEHHA U1 BHEIIHETO PoTodddexTa.
37.  Dueprus u uMIyIbsc GOTOHA; JaBICHHE CBETA.

38.  Dddexr Kommnrona.

39. JInHenyaTeIil CEKTp aToMa BOJOPO/Ia.

40.  Ilocrynats! bopa.

41. Crnextp aroma Bojiopoaa 1o bopy.

42. KopmyckynsipHO-BOTHOBOM Tyasii3mM CBOMCTB BEILIECTBA.
43.  HexoTtopsle cBoiicTBa BOJIHBI A€ bpoilns.

44. CooTHollIeHHE HEOTPeAeTIEHHOCTEN.

45.  VYpasuenue llpenunrepa.

46.  OnTHueckue KBaHTOBBIE T€HEPATOPHI.



47.  Pa3Mep, cocTaB U 3apsA] aTOMHOTO sijipa.

48. PannoakTuBHOE M3IIydeHUE U €TO BUABL.
49. 3aKkoH paJMOAaKTUBHOTO pachaja.

50.  SnpepHble peakiuu U UX OCHOBHBIE THIIBI.
51. Peaknus nenenus siapa; LenHas peaKius.

52.  TepmosinepHas peakuus.

5.8 Bonpocs! k 3a4eTy

Mexanuka. MoJiexkyJasipHas Gu3MKa M TEPMOANHAMMKA. 2 cecCHsl
— Uro Takoe MarepualibHas Touka?

— Uro Takoe cucrema orcyera?

— Kax HanpaBiieH BEKTOp CKOPOCTH, YCKOpEHUs?

— KaxoBa cBs3b MeXAY YIJIOBBIMHU U TUHEHMHBIMU BEIMYMHAMU?
— UYro Takoe nHepHMaIbHas CUCTEMA OTcueTa?

— Cdopmynupyiite u nosicHute 3akoHbI HproToHa

— B uem 3akitouaercst NpUHIUI HE3aBUCUMOCTHU AEUCTBUS CUI?
— Yro Ha3pIBaeTCSI MEXaHUUECKON CUCTEMOM?

— Kak nBukercs neHTp Macc B 3aMKHYTOH cucteme?

— UYrto Takoe umMmynbc?

— Yro Takoe sHeprusi, paboTa, MOLTHOCTH?

— Cdopmynupyiite u nosicuute 3akoHb HproToHa

— JlaitiTe onpeaeneHue MOTEHIMAIbHOM U KUHETUYECKOE YHEPT UL
— Yro Ha3pIBaeTCS TBEPABIM TEIOM?

— CdopmynupyiiTe HTOHATUS MOMEHTA HHEPIIMHM, MOMEHTA UMITYJIbCA © MOMEHTA CHJI
— Yro Takoe UMITyJIbC, MOMEHT UMITyJIbca?

— CdopmynupyiiTe 1 MOSICHUTE 3aKOHBI COXPAHEHUS

— B uem 3akiouaercs cyTb 3aKOHOB COXpaHEHMSI?

— I'me u xorza BBINONHSIOTCS 3aKOHBI COXPAHEHUA?

— UYro Takoe cuia TAKECTH, BEC T€lla, HEBECOMOCTh?

— Cdopmynupyiite u mosicHuTe 3akoHbI Keriepa; 3akoH BCEeMUPHOTO TATOTEHHS
— Yro Ha3pIBaeTCsI HEMHEPLUHUAIBLHOW CUCTEMOMN OTCcUeTa?

— Kakwue cunel naepuuu Bbl 3HaeTe? Kak oHM NpOSIBIAIOTCS ?

— Yto Takoe rapMOHHYECKHE KoJeOaHus?

— Ha3oBuTe OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUN

— Yro Takoe rapMOHUYECKUI OCLIMILISATOP?

— IlpuBenute mpuMepbl CIOKEHUS KOJICOaHUI

— Ha3oBure u 3anummTe OCHOBHBIE TAPAMETPhl MATHUKOB.

— Kakumu napamerpamu xapakrepusyercs ra3?

— UYro Takoe uaeanbHbIi raz?

— CdopmynupyiiTe U MOSICHUTE OCHOBHBIE Fa30BHIE 3aKOHBI

— BriBenute ypaBaenue Kianeiipona-Meneneesa.

— Kak u3smensiercss CKopocTb MOJIEKYJ HI€aIbHOTO ra3a IPpU N3MEHEHNU TEMIIEPaTyphbl?
— Jlalite onpeneneHus sBICHUHN IIEPEHOCA

— Yto Takoe 4Mcio creneHei cBo6oab?

— Yro Takoe BHYTpEHHSS SHEPrus rasza?

— Cdopmynupyiite U MOsSICHUTE TIOHATHE PaOOTHI ra3a

— Yro Takoe TENnI0eMKOCTh?

— Yem ominyaroTcs yAenpHas U MOJIIpHas TEMJIOEMKOCTh?

— JlaiiTe onpeneneHue Bcex U30IPOLIECCOB

— Uro takoe uukn Kapuo?



— Yro Takoe s dext xoynsi-Tomcona?

— Cdopmynupyiite u nosiciute ypaBHeHue Ban-nep-Baansca

— CdopmynupyiiTe OCHOBHBIC CBOICTBA KUIKOCTEH.

— Yro Takoe MOBEPXHOCTHBIE CUJIbI HATSHKEHUA?

— Yto Ha3pIBaeTCs HCMIAPEHUEM, CyOIMMAIINe, TUIAaBIEHHEM U KpUCTaJLTU3auen?
— Yrto Takoe (hazoBble TIepexoibl?

JIEKTPUYeCcTBO U MarueTusm. 3 ceccust

— UYro Takoe 31eKTpUYECKOE 1ose?

— Cdopmynupyiite u mosicaute 3akoH Kynona

— CdopmynupyiiTe OCHOBHBIE CBOICTBA dJEKTPHUECKOTO OIS

— Yro Takoe 31EKTPOEMKOCTh?

— Kak ycrpoensl koHaeHCaTOpBI?

— Hapucyitte pasnuuHoe coeMHEHUE KOHACHCATOPOB

— OT yero 3aBUCHUT U KaK ONPEIENSIETCS SHEPTUs dJIEKTPUUECKOTO M0JI, KOHJEHCATopa,
3apsna’?

— UYto Takoe 3P PeKT MEKTpHUUECKUil TOK? HanpspKeHne?

— Cdopmynupyiite U MOsSICHUTE ACHCTBUE CTOPOHHUX CHJI

— Cdopmynupyiite 3akoH Oma

— Cdopmynupyiite 3akoH J[xoyns-Jlenna

— Cdopmynupyiite npasuia Kupxroga

— Yro Takoe paborta Toka?

— Kak onpeaenuts MOLTHOCTB TOKA?

— Yro Takoe MarHUTHOE MOJE?

— Ha3oBure 0CHOBHBIE XapaKTEPUCTUKH MAarHUTHOTO IOJISI U UX €UHULIBI U3MEPEHUS

— Cdopmynupyiite 1 MOsICHUTE 3aKOH AMIepa

— Cdopmynupyiite u nosicuure aencTBre cuibl Jlopenna

— Yem oTyIMYarOTCSl MarHUTHBIE NOJISL COJIEHOUIA U TOpOoua

— Kak nelicTByeT MarHuTHOE MoJie Ha 3apsn’?

— IIponemoHCTpUpYyWUTE PABUIO IIPABOM PYKU; JIEBOM PYKH.

— UYro Takoe 371eKTpOMarHuTHas UHAYKLUSA?

— Cdopmynupyiite u nosicaure 3akoH Papazes; npasuio Jlenna

— UYrto Takoe uHAyKUMOHHBIN TOK, DC unaykuu?

— Kak u3sMeHs0TCs TOKY NpU pa3MbIKaHUM U 3aMbIKaHUH LIETH?

— UYro Takoe B3auMHasi UHIYKIHS?

— YCTpOWCTBO M MPUHIMIT PabOTHI TpaHCHOpMaTopa

— Kak u oT 4ero 3aBUCHUT 3HEPrUsi MarHUTHOTO MOJIS?

— Yro Takoe nepeMeHHbIN TOK?

— Cdopmynupyiite U MOSICHUTE TOHSATHE PE30HAHCA TOKOB; HATPSHKEHU N

— Yto Takoe k03P PUIHEHT MOIITHOCTHU?

— OT 4ero 3aBHCHUT U Kak OIPEAEISAETCS IOJHOE COIPOTUBJIEHHE B LENM NEPEMEHHOTO
TOKa?

— UYro Takoe peakTUBHOE CONPOTHUBIICHUE?

OnTuka n atomHas pusnka. 4 ceccus

— UYro Takoe ABIEHUE MOIHOIO OTPAKECHUS?

— CdopmynupyiiTe ¥ MOSICHUTE OCHOBHBIE 3aKOHBI ONITUKU
— Uro Takoe nuH3a?

Yro Takoe Gokyc, onTuueckas cua?

— Hapucyiite n3o6paxkeHrne IpeIMeTOB B pa3HbIX JIMH3AX.



Yro Takoe unTepdhepeHius ceera’?

Yro takoe nudpakuus cera?

CohopmynupyiiTe u mosicHuTe MpUHIHUI [ folirenca

Cdhopmymupyiite u nosicante npunnuil [ roirenca-Openens

Yro Takoe MOCTOSTHHAS U(PPAKIIHOHHON perIeTKH?

Pa3permaromiast cmocoOHOCTh ONTUYECKUX TPUOOPOB — UTO ITO?

UYro Takoe abcopOius ceeta?

Yro Takoe nucnepcus cera?

UYro Takoe nonsipuzanus csera’?

CohopmynupyiiTe OTAMYUS MOJISIPU30BAHHOTO U €CTECTBEHHOTO CBETA
Yro Takoe TENI0BOE U3IydeHue?

Cdhopmymupyiite u nosicaute 3akonbl Ctedana-bonpivana u cmemnennst Buna
Uro Takoe poTodaddext?

Kakue Buab! potosddexra Bl 3HaETE, B UEM HX OTINUHE?
Cdhopmymnupyiite 1 mosICHUTE ypaBHEHUE DUHINTEHHA TSl BHENTHETO (hoTodddeKrTa
3anuimTe 3aBUCUMOCTD KOPITYCKYJISIPHBIX M BOJTHOBBIX CBOMCTB (hOTOHA
Yro Takoe BoiHbI A€ bpoitna?

Cdhopmymnupyiite u mosicaute nocrynatsl bopa

ChopmynupyiiTe U MOSICHUTE COOTHOILIICHHE HEOTPEAETICHHOCTEH.

Uro Takoe BoiHOBas (DyHKITHS?

3anumunTe U nosicHuTe ypasHeHue lllpennnrepa

Yro Takoe paalOaKTUBHOE U3JIyuyeHue?

CdhopmynupyiiTe ¥ MOSICHUTE 3aKOH PaJUOAKTUBHOTO pacraaa
IIpuBenuTe mpuMeEps! AIEPHBIX PEAKLIUN

Yro Takoe paaMOaKTUBHBIN pacnan?

Cocras spa

VYcnoBus, He0OX0AUMBIE IS TTOAICPKAHUS LEMHOM SIIePHOM peakiuu
Yro Takoe TepMosiepHas peakius? 3anuInTe NpUMepPbl



OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA

21.05.04 T'opHoe aeno
cnennanuzanus Ne2 [logzemHas pa3padoTka pyIHbIX MeCTOPOKICHU I

(KOH, CIICHHaJIbHOCTD, CHGHI/IaJ'II/BaHI/IH)

TEXHOJIOI'HYECKAS KAPTA

Mudp qucuumnmast mo PYIT | F1.b.8

Jucuuniumnaa | Pusznka

Kypc |1 [ Cemecrp/ceccus | 1,2

Kagenpa ‘ (u3HMKYM, OMOJIOTUY Y HHXKEHEPHBIX TEXHOJIOTUI

@®.1.0. npenonapatensi, 3BaHUE, JOHKHOCTh

eiixo E. M., ct. npenogaBatens kadeapsl GU3NKH,
OMOJIOTUU M WH)KEHEPHBIX TEXHOJIOT U

DOIIl. TPYTOEMKOCTbuae/3ET | 648/18 | Koin-Bo cemecTpoB/ceccuii | 4 | dopma KOHTpOJIS

| 3auer

J—IKO6U.I./TCKA ceM. |32/22

|HP/CMO6LH./TCKA ceM. |14/10

|'HBO(3LHA/T6KA ceM. |14/10

| CPCO6H_I./TCKA cem.

| 549/341

Komnerenuun odyuyawuerocsi, fopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:

- TOTOBHOCTb C C€CTCCTBCHHOHAYYHBIX HO3PILIPII>'I OLCHUBATh CTPOCHHC,

XUMHYECKUH U

MUHEpAIbHBI COCTaB 3eMHOM KOPBI, MOP(oIOTHIECKHE 0COOEHHOCTH M T€HETUYECKHUE THITBI
MECTOPOKIEHUI TBEPABIX MOJIE3HBIX UCKONAEMBIX IIPU PELIEHUH 334a4 110 PallMOHAIBHOMY U
KOMIIJIEKCHOMY OCBOEHUIO reopecypcHoro norenuuana Heap (OITK-4).

Kon MaxkcumaibHoe
. KoauuecTtBo
¢ opmupyemoii Conep:xaHue 3a1aHust . KOJMYeCTBO Cpok npenocTaBJieHUs
MeponpuATHIA
KOMIIeTeHIIUHU 0aJ1710B
Beoonwtit o6nok
He npenycmorpen
Ocnosnoi 610K
OITK-4 I'pynnoBas nuckyccus 1 20 B teueHne cemectpa
OIIK-4 3amra 1a00paTOpHBIX paboT 1 40 B Tedenue cemectpa
Bcero: 60
OIIK-4 Bompoc 1 20
3auer ITo pacniucanuto
Bompoc 2 20
Bcero: 40
Hroro: 100
Hononnumenvuutit 610K
ITo cornacoBanuio ¢
OIIK-4 Co3znanue moccapust 5
MIpenoaBaTesieM
ITo cornacoBanuio ¢
OIIK-4 Co3nanue onmopHOTrO KOHCIIEKTa 5
MIpenoaBaTesieM

[IIkana orleHNBaHUs B paMKax OaJIbHO-peUTHHToBOM cucteMbl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 GamioB




TEXHOJIOI'HMYECKASA KAPTA

Mudp qucuummnast mo PYIT | F1.b.8

Jucuunianza | Pusznka
Kypc |1 [ Cemecrp/ceccus | 1,2
Kagenpa ‘ (u3HKYM, OMOJIOTUY Y HHXKEHEPHBIX TEXHOJIOTUI

eiixo E. M., ct. npenogaBatens kadeapsl GU3NKH,

®.1.0. npenonaBatensi, 3BaHKUE, JOHKHOCTh .
OMOJIOTHH U WHXEHEPHBIX TEXHOJOTUH

DOIIl. TPYTOEMKOCTbuae/3ET | 648/18 | Kon-Bo cemectpoB/ceccuii | 4 | dopma KOHTPOJIS | JK3aMeH

HKO6LH./TCKA ceM. |32/22 |HP/CMO6LHA/TCKA ceM. |14/10 |'JIBO6LHA/TCKA ceM. 14/10 CPCO6H_I./TCKA CeM. | 549/341

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:

(Koz1, HANMEHOBAHME)

- TOTOBHOCTb C €CTECTBEHHOHAYYHBIX IIO3MLIMH OLIEHUBATh CTPOEHUE, XUMHUYECKUH U
MUHEpaIbHBIA COCTAaB 3eMHON KOPBI, MOP(OIOTHIECKHE 0COOEHHOCTH M T€HETUYECKUE THIIBI
MECTOPOKIEHUI TBEPABIX MOJIE3HBIX UCKONAEMBIX IIPU PEIICHUH 3aad 110 palMOHAJIbHOMY U
KOMIIJIEKCHOMY OCBOEHUIO reopecypcHoro norenuuana Heap (OIIK-4)

Kon MaxkcuMaJibHOe
. KoanuectBo
¢ opmupyemoii Conep:xaHue 3a1aHust . KOJIMYeCTBO Cpok npenocTaBJieHUs
MeponpUsTHIA
KOMIIEeTEeHINHU 0aJ1710B

Beoouwtit onokx

He npenycmorpen

Ocnoenoii 610K

OIlIK-4 Tect 1 20 B Teuenue cemectpa
OIIK-4 KonTtponpHas pabota 1 20 B teueHue cemectpa
OIlIK-4 Joxian 1 20 B Teuenue cemectpa
Bcero: 60
OIIK-4 DK3aMeH ggﬁggz ; ;8 ITo pacnucanuto
Bcero: 40
Hroro: 100

Jononnumenvuutil 610K

Ilo cornacoBaHuIo €
OIIK-4 Coznanue moccapus 5
IIPENOAABATENIEM
Ilo cornacoBaHuIo €
OIIK-4 Coznanue onopHOro KOHCIEKTa 5
IIPENOAABATENIEM

[IIkana oneHuBas B pamkax OambHO-pedTHHTOBON cucteMbl MAI'Y: «2» - 60 GamioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 GamioB



TEXHOJIOI'HMYECKASA KAPTA

Mudp qucuummnast mo PYIT | F1.b.8

Jucuunianza | Pusznka

Kypce | 2 | Cemecrp/ceccust | 3

Kagenpa ‘ (u3HKYM, OMOJIOTUY Y HHXKEHEPHBIX TEXHOJIOTUI

eiixo E. M., ct. npenogaBatens kadeapsl GU3NKH,

®.1.0. npenonaBatensi, 3BaHKUE, JOHKHOCTh :
OMOJIOTHH U WHXEHEPHBIX TEXHOJIOTUH

DI, TPYIOEMKOCTby,c3er | 648/18 | Kon-Bo cemectpo/ceccuii | 4 | ®opma kouTpons | 3auer

HKO6LH./TCKA ceM. |32/10 |HP/CMO6LHA/TCKA ceM. |14/4 |HBO6LHA/TCKA ceM. |14/4 | CPCO6H_I./TCKA CeM. | 549/185

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:

(Koz1, HANMEHOBAHME)

-~ TOTOBHOCTb C €CTECTBEHHOHAYYHBIX IIO3MLIMHA OLIEHUBATh CTPOEHUE, XUMHUYECKUH U
MUHEpaIbHBIA COCTAaB 3eMHON KOPBI, MOP(OIOTHIECKHE 0COOEHHOCTH M T€HETUYECKUE THIIBI
MECTOPOKIEHUI TBEPABIX MOJIE3HBIX NCKOMAEMBIX IIPH PEIIECHUH 3334 [0 palMOHAaJIbHOMY U
KOMIIJIEKCHOMY OCBOEHUIO reopecypcHoro norenuuana Heap (OIIK-4)

Kon MaxkcuMaJibHOe
. KoanuectBo
¢ opmupyemoii Conep:xaHue 3a1aHust . KOJIHYECTBO Cpok npenocTaBJieHUs
MeponpUsITHIA
KOMIIEeTEeHINHU 0aJ1710B

Beoouwtit onokx

He npenycmorpen

Ocnoenoii 610K

OITK-4 I'pynnoBas nuckyccus 1 20 B teueHne cemectpa
OIIK-4 3ammra 1a00paTOpHBIX paboT 1 40 B Tedenue cemectpa
Bcero: 60
OTIK-4 3auer Borpoc 1 20 ITo pacnucanuto
Bompoc 2 20
Bcero: 40
Hroro: 100

Hononnumenvuutit 610K

Ilo cornacoBaHuIo €
OIIK-4 Coznanue mioccapus 5
IIPENOoAABATENIEM
Ilo cornacoBaHuIo €
OIIK-4 Coznanue onopHOro KOHCIEKTa 5
IIPENOAABATENIEM

[IIkana oneHuBas B pamkax OammbHO-peHTHHTOBON cucteMbl MAI'Y: «2» - 60 GamioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 Gamios



TEXHOJIOI'HMYECKASA KAPTA

Mudp qucuummnast mo PYIT | F1.b.8

Jucuunianza | Pusznka

Kypce | 2 | Cemecrp/ceccust | 3

Kagenpa ‘ (u3HKYM, OMOJIOTUY Y HHXKEHEPHBIX TEXHOJIOTUI

eiixo E. M., ct. npenogasatens kadeapsl GU3NKH,

®.1.0. npenonaBatensi, 3BaHKUE, JOHKHOCTh :
OMOJIOTHH U WHXEHEPHBIX TEXHOJOTUH

DOIIl. TPYTOEMKOCTbuae/3ET | 648/18 | Kon-Bo cemectpoB/ceccuit | 4 | dopma KOHTPOJIS | JK3aMeH

HKO6LH./TCKA ceM. |32/10 |HP/CMO6LHA/TCKA ceM. |14/4 |'JIBO6LHA/TCKA ceM. 14/4 CPCO6H_I./TCKA CeM. | 549/185

Komnerenuun odyuaromerocsi, gopMmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:

(Koz1, HANMEHOBAHME)

-~ TOTOBHOCTb C €CTECTBEHHOHAYYHBIX IIO3MLIMHA OLIEHUBATh CTPOEHUE, XUMHUYECKUH U
MUHEpaIbHBIA COCTAaB 3eMHON KOPBI, MOP(OIOTHIECKHE 0COOEHHOCTH M T€HETUYECKUE THIIBI
MECTOPOKIEHUI TBEPABIX MMOJIE3HBIX NCKOMAEMBIX IIPH PEIIECHUH 3334 [0 palMOHAaJIbHOMY U
KOMIIJIEKCHOMY OCBOEHUIO reopecypcHoro norenuuana Heap (OIIK-4)

Kon MaxkcuMaJibHOe
. KoanuectBo
¢ opmupyemoii Conep:xaHue 3a1aHust . KOJIMYeCTBO Cpok npenocTaBJieHUs
MeponpUsTHIA
KOMIIEeTEeHINHU 0aJ1710B

Beoouwtit onokx

He npenycmorpen

Ocnoenoii 610K

OIlIK-4 Tect 1 20 B Teuenue cemectpa
OIIK-4 KonTtponpHas pabota 1 20 B teueHue cemectpa
OIlIK-4 Joxian 1 20 B Teuenue cemectpa
Bcero: 60
OIIK-4 DK3aMeH ggﬁggz ; ;8 ITo pacnucanuto
Bcero: 40
Hroro: 100

Jononnumenvuutil 610K

Ilo cornacoBaHuIo €
OIIK-4 Coznanue mioccapus 5
IIPENOAABATENIEM
Ilo cornacoBaHuIo €
OIIK-4 Coznanue onopHOro KOHCIEKTa 5
IIPENOAABATENIEM

[IIkana oneHuBas B pamkax OammbHO-pedTHHTOBON cucteMbl MAI'Y: «2» - 60 GamioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 GamioB



TEXHOJIOI'HMYECKASA KAPTA

Mudp qucuummnast mo PYIT | F1.b.8

Jucuunianza | Pusznka

Kypc |2 [ Cemecrp/ceccus | 4

Kagenpa ‘ (u3HKYM, OMOJIOTUY Y HHXKEHEPHBIX TEXHOJIOTUI

eiixo E. M., ct. npenogaBatens kadeapsl GU3NKH,

®.1.0. npenonapatensi, 3BaHKUE, JOHKHOCTh .
OMOJIOTHH U WHXEHEPHBIX TEXHOJOTUH

DI, TPYIOEMKOCTby,c3er | 648/18 | Kon-Bo cemectpos/ceccuii | 4 | ®opma kouTpons | 3auer

HKO6LH./TCKA ceM. |32/' |HP/CMO6LHA/TCKA ceM. |14/' |'JIBO6LHA/TCKA ceM. |14/' | CPC06m./TeK. ceM. | 549/23

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:

(Koz1, HANMEHOBAHME)

-~ TOTOBHOCTb C €CTECTBEHHOHAYYHBIX IIO3MLIMHA OLIEHUBATh CTPOEHUE, XUMHUYECKUH U
MUHEpaIbHBIA COCTAaB 3eMHON KOPBI, MOP(OIOTHIECKHE 0COOEHHOCTH M T€HETUYECKUE THIIBI
MECTOPOKIEHUI TBEPABIX MOJIE3HBIX UCKONAEMBIX IIPU PEIICHUH 3aad 110 palMOHAJIbHOMY U
KOMIIJIEKCHOMY OCBOEHUIO reopecypcHoro norenuuana Heap (OIIK-4)

Kon MaxkcuMaJibHOe
. KoanuectBo
¢ opmupyemoii Conep:xaHue 3a1aHust . KOJIHYECTBO Cpok npenocTaBJieHUs
MeponpUsITHIA
KOMIIEeTEeHINHU 0aJ1710B

Beoouwtit onokx

He npenycmorpen

Ocnoenoii 610K

OITK-4 I'pynnoBas nuckyccus 1 20 B teueHne cemectpa
OIIK-4 3ammra 1a00paTOpHBIX paboT 1 40 B Tedenue cemectpa
Bcero: 60
OTIK-4 3auer Borpoc 1 20 ITo pacnucanuto
Bompoc 2 20
Bcero: 40
Hroro: 100

Hononnumenvuutit 610K

Ilo cornacoBaHuIo €
OIIK-4 Coznanue mioccapus 5
IIPENOoAABATENIEM
Ilo cornacoBaHuIo €
OIIK-4 Coznanue onopHOro KOHCIEKTa 5
IIPENOAABATENIEM

[IIkana oneHuBas B pamkax OamibHO-pedTHHTOBON cucteMbl MAI'Y: «2» - 60 GamioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 GamioB



TEXHOJIOI'HMYECKASA KAPTA

Mudp qucuummnast mo PYIT | F1.b.8

Jucuunianza | Pusznka

Kypc |2 [ Cemectp/ceccus | 4

Kagenpa ‘ (u3HuKYM, OMOJIOTUY Y HHXKEHEPHBIX TEXHOJIOTUI

eiixo E. M., ct. npenogaBatens kadeapsl GU3NKH,

®.1.0. npenonaBatensi, 3BaHKUE, JOHKHOCTh .
OMOJIOTHH U WHXEHEPHBIX TEXHOJOTUH

DOIIl. TPYTOEMKOCTbuae/3ET | 648/18 | Kon-Bo cemectpoB/ceccuit | 4 | dopma KOHTPOJIS | JK3aMeH

HKO6LH./TCKA ceM. |32/' |HP/CMO6LHA/TCKA ceM. |14/' |'JIBO6LHA/TCKA ceM. 14/- CPCO6H_I./TCKA CeM. | 549/23

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:

(Koz1, HANMEHOBAHME)

-~ TOTOBHOCTb C €CTECTBEHHOHAYYHBIX IIO3MLIMHA OLIEHUBATh CTPOEHUE, XUMHUYECKUH U
MUHEpaIbHBIA COCTAaB 3eMHON KOPBI, MOP(OIOTHIECKHe 0COOEHHOCTH M T€HETUYECKUE THIIBI
MECTOPOKIEHUI TBEPABIX MOJIE3HBIX UCKONAEMBIX IIPU PEIICHUH 3aad 110 palMOHAJIbHOMY U
KOMIIJIEKCHOMY OCBOEHUIO reopecypcHoro norenuuana Heap (OIIK-4)

Kon MaxkcuMaJibHOe
. KoanuectBo
¢ opmupyemoii Conep:xaHue 3a1aHust . KOJIMYeCTBO Cpok npenocTaBJieHUs
MeponpUsTHIA
KOMIIEeTEeHINHU 0aJ1710B

Beoouwtit onokx

He npenycmorpen

Ocnoenoii 610K

OIlIK-4 Tect 1 20 B Teuenue cemectpa
OIIK-4 KonTtponpHas pabota 1 20 B teueHue cemectpa
OIlIK-4 Joxian 1 20 B Teuenue cemectpa
Bcero: 60
OIIK-4 DK3aMeH ggﬁggz ; ;8 ITo pacnucanuto
Bcero: 40
Hroro: 100

Jononnumenvuutil 610K

Ilo cornacoBaHuIo €
OIIK-4 Coznanue mioccapus 5
IIPENOAABATENIEM
Ilo cornacoBaHuIo €
OIIK-4 Coznanue onopHOro KOHCIEKTa 5
IIPENOAABATENIEM

[IIkana oneHuBas B pamkax OambHO-pedTHHTOBON cucteMbl MAI'Y: «2» - 60 GamioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 GamioB



